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(54) Automatic gain control circuit 

(57) Described herein is an automatic gain control 
circuit capable of performing switching between AGC 
voltages owing to a simpler configuration without having 
to use mechanical switch means as an AGC voltage se- 
lector switch and without any restriction on its installa- 
tion location and at low cost. The automatic gain control 
circuit comprises a tuner (1) for amplifying an IF signal 
according to an increase or decrease in AGC voltage 
and outputting it therefrom, a first detector (4) for in- 
creasing a first control voltage when the level of the IF 
signal is high, a second detector (6) for lowering a sec- 



ond control voltage when the level of the IF signal is 
high, a selector switch for selecting either the first de- 
tector or the second detector as a destination to output 
the IF signal, and a voltage converting circuit (8) for out- 
putting the corresponding AGC voltage therefrom. 
When the IF signal is inputted to the second detector, 
the second control voltage is outputted to the tuner, 
whereas when the I F signal is inputted to the first detec- 
tor, a voltage corresponding to an increase or decrease 
in the voltage corresponding to the difference between 
the maximum voltage outputted from the second detec- 
tor and the first control voltage is outputted to the tuner 
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Description 

[0001] The present invention relates to an automatic 
gain control circuit capable of receiving two broadcast 
signals of different systems as in a television signal of s 
a digital system and a television signal of an analog sys- 
tem, for example. 

[0002] A prior art automatic gain control circuit wii! be 
explained in accordance with Fig. 2. A tuner 21 is a tuner 
capable of receiving both broadcast signals: a television 10 
signal (hereinafter called 'analog broadcast signal") of 
an analog system and a television signal (hereinafter 
called "digital broadcast signal') of a digital system. The 
tuner 21 has an intermediate frequency signal output 
terminal (hereinafter called "IF signal output terminal") is 
21a and an automatic gain control voltage input terminal 
(hereinafter called "AGC voltage input terminal") 21b 
and is electrically connected to an antenna 22. Further, 
the tuner 21 has a gain variable amplifier 21c, a mixer 
(not shown) for converting an input broadcast signal into 20 
an intermediate frequency signal (hereinafter called "IF 
signal"), etc. The gain variable amplifier 21c serves as 
an amplifier capable of varying amplification according 
to the magnitude of an automatic gain control voltage 
(hereinafter called "AGC voltage") inputted from the 25 
AGC voltage input terminal 21b. When the AGC voltage 
is high, the amplifier serves so as to increase the ampli- 
fication. 

[0003] Further, the anatog broadcast signal or digital 
broadcast signal inputted from the antenna 22 is ampli- 30 
fied by the gain variable amplifier 21c according to the 
magnitude of the AGC voltage and converted into the 
intermediate frequency signal by the mixer, which in turn 
is outputted from the IF signal output terminal 21a. 
[0004] A high-frequency switch 23 is electrically con- 35 
nected to the IF signal output terminal 21a. The high- 
frequency switch 23 has output terminals 23a and 23b 
and an input terminal 23c and electrically connects the 
input terminal 23c to either the output terminal 23a or 
23b according to the type of each received broadcast. 40 
Further, when the tuner 21 receives the analog broad- 
cast signal therein, the high-frequency switch 23 serves 
so as to electrically connect the input terminal 23c to the 
output terminal 23a. When the tuner 21 receives the dig- 
ital broadcast signal therein, the high-frequency switch 45 
23 serves so as to electrically connect the input terminal 
23c to the output terminal 23b. The high-frequency 
switch 23 can be constructed by means of a switch di- 
ode, for example. 

[0005] A detector 24 for outputting an AGC voltage so 
according to the level of the IF signal when the IF signal 
is inputted thereto, and a demodulator 25 for outputting 
a voice or speech signal and a video signal from the IF 
signal of the analog broadcast signal are electrically 
connected to the output terminal 23a. Thus, the I F signal 55 
is to be inputted to both the detector 24 and the demod- 
ulator 25. 

[0006] Here, the detector 24 outputs the AGC voltage 



to be outputted therefrom as high as practicable when 
the input IF signal is low in level. On the other hand, 
when the input IF signal is high in level, the detector 24 
outputs the AGC voltage to be outputted therefrom as 
low as practicable. Further, the AGC voltage outputted 
from the detector 24 is to be inputted to the AGC voltage 
input terminal 21b of the tuner 21 through an automatic 
gain control voltage selector switch (hereinafter called 
"AGC voltage selector switch") 26. 
[0007] Similarly, a detector 27 for outputting an AGC 
voltage when the IF signal is inputted thereto, and a de- 
modulator 28 for outputting a voice or speech signal and 
a video signal from the IF signal of the digital broadcast 
signal are electrically connected to the output terminal 
23b. Thus, the IF signal is to be inputted to both the de- 
tector 27 and the demodulator 28. 
[0008] Here, the detector 27 outputs the AGC voltage 
to be outputted therefrom as high as practicable when 
the level of the input IF signal is low, whereas when the 
level of the input IF signal is high, the detector 27 outputs 
the AGC voltage to be outputted therefrom as low as 
practicable. Further, the AGC voltage outputted from the 
detector 27 is to be inputted to the AGC voltage input 
terminal 21b of the tuner 21 through the AGC voltage 
selector switch 26. 

[0009] The AGC voltage selector switch 26 performs 
switching in interlock with the high-frequency switch 23 
so that the AGC voltage outputted from the detector 24 
or 27 is inputted to the gain variable amplifier 21 c of the 
tuner 21 . The AGC voltage selector switch 26 has input 
terminals 26a and 26b and an output terminal 26c and 
electrically connects the output terminal 26c to either the 
input terminal 26a or 26b according to each received 
broadcast. When the tuner 21 receives the analog 
broadcast signal therein, the AGC voltage selector 
switch 26 electrically connects the output terminal 26c 
to the input terminal 26a. When the tuner 21 receives 
the digital broadcast signal therein, the AGC voltage se- 
lector switch 26 electrically connects the output terminal 
26c to the switching terminal 26b. Since it is difficult to 
construct the AGC voltage selector switch 26 by a switch 
diode, for example, a relay or the like is used for the 
AGC voltage selector switch 26. 
[001 0] Since the AGC voltage outputted from the de- 
tector 24 increases when the level of the analog broad- 
cast signal is lowered upon receiving the analog broad- 
cast signal, for example, the amplification of the gain 
variable amplifier 21c of the tuner 21 is made high and 
hence the level of the IF signal to be outputted is set so 
as to be kept constant, whereby suitable speech and 
video signals are obtained. 

[0011] In the same manner as described above even 
when the digital broadcast signal is received, since the 
AGC voltage outputted from the detector 27 increases 
when the level of the digital broadcast signal is lowered, 
the amplification of the gain variable amplifier 21 c of the 
tuner 21 is made high and hence the level of the I F signal 
to be outputted is set so as to be held constant, whereby 
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suitable speech and video signals are obtained. 
[001 2] Since, however, the prior art is constructed so 
that both the analog broadcast signal and the digital 
broadcast signal can be received by one tuner, it is nec- 
essary to perform the switching between the high-fre- 
quency switch 23 and the AGC voltage selector switch 
26 in interlock with each other according to each re- 
ceived signal. 

[0013] Therefore, the high-frequency switch 23 can 
be easily constructed by means of the switch diode. 
Since, however, the AGC voltage selector switch 26 is 
switched over by using mechanical switch means such 
as the relay or the like, a problem arises in that, for ex- 
ample, a rise in the cost thereof occurs and its wide in- 
stallation location is needed. 

[0014] With the foregoing problems in view, it is ac- 
cordingly an object of the present invention to allow 
switching between AGC voltages owing to a simpler 
configuration without using the mechanical switch 
means for the AGC voltage selector switch 26 and with- 
out any restriction on its installation location and at low 
cost. 

[0015] According to one aspect of this invention, for 
achieving the above object, there is provided an auto- 
matic gain control circuit, comprising: a tuner capable of 
receiving broadcast signals of different systems and for 
amplifying an intermediate frequency signal according 
to an increase or decrease in automatic gain control volt- 
age when the automatic gain control voltage is inputted 
thereto and outputting the same therefrom; a first detec- 
tor for outputting a first control voltage increased as the 
level of the intermediate frequency signal increases, 
when the intermediate frequency signal is inputted 
thereto; a second detector for outputting a second con- 
trol voltage maximal when the intermediate frequency 
signal is not inputted thereto and lowered as the level of 
the intermediate frequency signal increases when the 
intermediate frequency signal is inputted thereto; a se- 
lector switch for selecting either the first detector or the 
second detector as a destination to output the interme- 
diate frequency signal according to the received broad- 
casts; and a voltage converting circuit for receiving the 
first control voltage and the second control voltage 
therein and thereby outputting the automatic gain con- 
trol voltage therefrom, and wherein when the intermedi- 
ate frequency signal is inputted to the second detector, 
the second control voltage is outputted to the tuner as 
the automatic gain control voltage, and when the inter- 
mediate frequency signal is inputted to the first detector, 
a voltage increased or decreased according to an in- 
crease or decrease in the voltage corresponding to the 
difference between the maximum second control volt- 
age outputted from the second detector and the first 
control voltage |s outputted to the tuner as the automatic 
gain control voltage. 

[0016] Further, according to the automatic gain con- 
trol circuit of the present invention, the voltage convert- 
ing circuit comprises a first resistor, a second resistor 



and a transistor, and one end of the first resistor is elec- 
trically connected to the collector of the transistor and 
the emitter of the transistor is grounded via the second 
resistor, and the second control voltage is inputted to 
5 the other end of the first resistor and the first control volt- 
age is inputted to the base of the transistor, whereby the 
automatic gain control voltage is outputted from the col- 
lector of the transistor 

[001 7] A typical one of the present invention has been 
io shown in brief. However, the various inventions of the 
present application and specific configurations of these 
inventions will be understood from the following descrip- 
tion. 

[0018] Embodiments of the invention will now be de- 
15 scribed, by way of example only, with reference to the 
accompanying drawings, in which; 

Fig. 1 is a diagram showing an automatic gain con- 
trol circuit according to the present invention; and 
Fig. 2 is a diagram illustrating a conventional auto- 
matic gain control circuit. 

[0019] An automatic gain control circuit according to 
the present invention will be explained with reference to 
Fig. 1. A tuner 1 is a tuner capable of receiving both 
broadcast signals of a television signal (hereinafter 
called "analog broadcast signal") of an analog system * 
and a television signal (hereinafter called "digital broad- 
cast signal") of a digital system. The tuner 1 has an in- 
termediate frequency signal output terminal (hereinafter 
called "IF signal output terminal") la and an automatic 
gain control voltage input terminal (hereinafter called 
"AGC voltage input terminal") 1b and is electrically con- 
nected to an antenna 2. Further, the tuner 1 includes a 
gain variable amplifier 1c, a mixer (not shown) for con- " 
verting an input broadcast signal into an intermediate 
frequency signal (hereinafter called "IF signal"), etc. The 
gain variable amplifier Ic serves as an amplifier capable 
of varying amplification according to the magnitude of 
an automatic gain control voltage (hereinafter called 
"AGC voltage") inputted from the AGC voltage input ter- 
minal 1b. When the AGC voltage is low, the amplifier 
serves so as to increase the amplification. 
[0020] Further, the analog broadcast signal or digital 
broadcast signal inputted from the antenna 2 is ampli- 
fied by the gain variable amplifier 1c according to the 
magnitude of the AGC voltage and converted into the 
intermediate frequency signal by the mixer, which in turn 
is outputted from the IF signal output terminal 1a. 
[0021] A high-frequency switch 3 is electrically con- 
nected to the IF signal output terminal 1a. The high-fre- 
quency switch 3 has output terminals 3a and 3b and an 
input terminal 3c and electrically connects the input ter- 
minal 3c to either the output terminal 3a or 3b according 
to the type of received broadcast. Further, when the tun- 
er 1 receives the analog broadcast signal therein, the 
high-frequency switch 3 serves so as to electrically con- 
nect the input terminal 3c to the output terminal 3a. 
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When the tuner 1 receives the digital broadcast signal 
therein, the high-frequency switch 3 serves so as to 
electrically connect the input terminal 3c to the output 
terminal 3b. 

[0022] A first detector 4 for outputting an automatic 
gain control voltage (hereinafter called "first AGC volt- 
age") corresponding to a first control voltage according 
to the level of the IF signal when the IF signal is inputted 
thereto, and a demodulator 5 for outputting a voice or 
speech signal and a video signal from the IF signal of 
the analog broadcast signal are electrically connected 
to the output terminal 3a. Thus, the IF signal is to be 
inputted to both the first detector 4 and the demodulator 
5. 

[0023] Here, the first detector 4 does not output the 
first AGC voltage when no IF signal is inputted thereto. 
On the other hand, when the IF signal is inputted thereto, 
the first detector 4 increases the first AGC voltage and 
outputs it therefrom as the level of the IF signal increas- 
es. 

[0024] Similarly, a second detector 6 for outputting an 
automatic gain control voltage (hereinafter called "sec- 
ond AGC voltage") corresponding to a second control 
signal according to the level of the IF signal when the I F 
signal is inputted thereto, and a demodulator 7 for out- 
putting a voice or speech signal and a video signal from 
the IF signal of the digital broadcast signal are electri- 
cally connected to the output terminal 3b. Thus, the IF 
signal is to be inputted to both the second detector 6 
and the demodulator 7. 

[0025] Here, the second detector 6 maximizes the 
second AGC voltage and outputs it therefrom when no 
IF signal is inputted thereto. Further, when the IF signal 
is inputted thereto, the second detector 6 reduces the 
second AGC voltage and outputs it therefrom as the lev- 
el of the IF signal increases. 

[0026] Further, the first AGC voltage outputted from 
the first detector 4 and the second AGC voltage output- 
ted from the second detector 6 are inputted to a voltage 
converting circuit 8. 

[0027] Here, the voltage converting circuit 8 compris- 
es a first resistor 9, a second resistor 1 0 and a transistor 
1 1 . One end of the first resistor 9 is electrically connect- 
ed to the second detector 6, whereas the other end 
thereof is electrically connected to the collector of the 
transistor 11. Further, the emitter of the transistor 11 is 
electrically grounded via the second resistor 10. A point 
where the first resistor 9 and the transistor 11 are elec- 
trically connected to each other, is electrically connected 
to the AGC voltage input terminal 1 b of the tuner 1 . Thus, 
the second AGC voltage outputted from the second de- 
tector 6 is inputted to the AGC voltage input terminal 1 b 
of the tuner 1 through the first resistor 9. 
[0028] Further, the first AGC voltage outputted from 
the first detector 4 is inputted to the base of the transistor 
11. 

[0029] The operation of the tuner 1 at the time that the 
tuner 1 receives the analog broadcast signal therein, will 



next be explained. First, the common terminal 3c of the 
high-frequency switch 3 is changed over to the switching 
terminal 3a to receive the analog broadcast signal. In 
doing so, the maximum value of the second AGC volt- 

s age is outputted from the second detector 6 because no 
IF signal is inputted to the second detector 6. 
[0030] The analog broadcast signal inputted to the 
tuner 1 is converted into the IF signal by the mixer of the 
tuner 1 , which in turn is outputted from the IF signal out- 

io put terminal la, followed by input to the first detector 4 
and the demodulator 5 through the high-frequency 
switch 3. The first detector 4 outputs the first AGC volt- 
age therefrom according to the strength of the input IF 
signal. The first AGC voltage outputted from the first de- 

is tector 4 is inputted to the base of the transistor 11 . 
[0031] In doing so, a current fbws between the col- 
lector and emitter of the transistor 11 through the first 
resistor 9 according to the second AGC voltage. As a 
result, a voltage proportional to a voltage corresponding 

20 to the difference between the second AGC voltage 
(maximum value) and the first AGC voltage occurs in 
the collector of the transistor 1 1 . This voltage is inputted 
to the gain variable amplifier Ic through the AGC voltage 
input terminal 1 b of the tuner 1 . 

25 [0032] When the level of the analog broadcast signal 
received by the tuner 1 is now lowered, the level of the 
IF signal outputted from the tuner 1 is also reduced. 
Therefore, the AGC voltage outputted from the first de- 
tector 4 also decreases with its reduction. 

30 [0033] Thus, since the first AGC voltage inputted to 
the base of the transistor 1 1 becomes low in level, the 
current that flows between the collector and emitter of 
the transistor 11 is also reduced. As a result, a collector 
voltage of the transistor 11 is inputted to the AGC volt- 
es age input terminal 1 b of the tuner 1 in a high state. Thus, 
since the gain variable amplifier 1c of the tuner 1 ampli- 
fies the input analog broadcast signal greater, the level 
of the IF signal outputted from the tuner 1 and inputted 
to the demodulator 5 is held constant. 

40 [0034] As a result, suitable speech and video signals 
are outputted from the demodulator 5. 
[0035] Since the level of the outputted IF signal be- 
comes high when the analog broadcast signal received 
by the tuner 1 increases in level, the first AGC voltage 

45 outputted from the first detector 4 increases with its level 
increase. 

[0036] Thus, since the current flowing between the 
collector and emitter of the transistor 11 also increases, 
the voltage-converted second AGC voltage inputted to 

so the tuner 1 becomes low. As a result, the amplification 
of the gain variable amplifier Ic of the tuner 1 is lowered 
to thereby amplify the input analog broadcast signal 
smaller, whereby the level of the I F signal outputted from 
the gain variable amplifier Ic of the tuner 1 and inputted 

55 to the demodulator 5 is kept constant. 

Consequently, suitable speech and video signals are 

outputted from the demodulator 5. 

[0037] The operation of the tuner 1 at the time that the 
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digital broadcast signal is received thereby, wilt next be 
described. First of all, the common terminal 3c of the 
high-frequency switch 3 is changed over to the switching 
terminal 3b to receive the digital broadcast signal. In do- 
ing so, no first AGC voltage is outputted from the first 
detector 4 because no IF signal is inputted to the first 
detector 4. Thus, since no voltage is applied to the base 
of the transistor 11, no current flows between the collec- 
tor and emitter of the transistor 11 . Accordingly, the sec- 
ond AGC voltage outputted from the second detector 6 
is inputted to the AGC voltage input terminal 1 b of the 
tuner 1 through the first resistor 9 as it is. 
[0038] Since the level of the IF signal outputted from 
the tuner 1 is reduced when the state of reception of the 
digital broadcast signal received by the tuner 1 is dete- 
riorated here, the AGC voltage outputted from the sec- 
ond detector 6 increases correspondingly. 
[0039] Thus, since the second AGC voltage is input- 
ted to the AGC voltage input terminal 1 b of the tuner 1 , 
the gain variable amplifier 1c of the tuner 1 greatly am- 
plifies the input digital broadcast signal and hence the 
level of the IF signal outputted from the tuner 1 and in- 
putted to the demodulator 7 is held constant. 
[0040] As a result, suitable speech and video signals 
are outputted from the demodulator 7. 
[0041] Further, since the level of the IF signal output- 
ted from the tuner 1 becomes high when the state of 
reception of the digital broadcast signal received by the 
tuner 1 is improved, the second AGC voltage outputted 
from the second detector 6 is reduced correspondingly. 
Thus, since the gain variable amplifier 1c of the tuner 1 
amplifies the input digital broadcast signal in small mag- 
nitude, the level of the IF signal outputted from the tuner 
1 and inputted to the demodulator 7 becomes low. As a 
result, suitable speech and video signals are outputted 
from the demodulator 7. 

[0042] Thus, the automatic gain control circuit can be 
constructed which is capable of easily receiving both the 
analog broadcast signal and the digital broadcast signal 
according to the changeover of the high-frequency 
switch 3 owing to the provision of the voltage converting 
circuit 8. Further, the automatic gain control circuit can 
perform changeover so as to correspond to both broad- 
cast signals. 

[0043] The automatic gain control circuit according to 
the present invention, as has been described above is 
provided with a tuner which is capable of receiving 
broadcast signals different in system from each other, 
and amplifies an intermediate frequency signal accord- 
ing to an increase or decrease in automatic gain control 
voltage when the automatic gain control voltage is in- 
putted and outputs it therefrom, a first detector for out- 
putting a first control voltage therefrom and increasing 
the first control voltage according to an increase in the 
level of the intermediate frequency signal when the in- 
termediate frequency signal is inputted thereto, a sec- 
ond detector for outputting a second control voltage 
therefrom, outputting a voltage having the maximum 



value when no intermediate frequency signal is inputted 
thereto, and decreasing the second control voftage as 
the level of the intermediate frequency signal increases, 
a selector switch for selecting either the first detector or 

5 the second detector as a destination to output the inter- 
mediate frequency signal according to received broad- 
casts, and a voltage converting circuit for receiving the 
first control voltage and the second control voltage 
therein and thereby outputting the automatic gain con- 

io trol voltage th eref rom. When the intermediate frequency 
signal is inputted to the second detector, the second 
control voltage is outputted to the tuner as the automatic 
gain control voltage. On the other hand, when the inter- 
mediate frequency signal is inputted to the first detector, 

is a voltage increased or decreased according to an in- 
crease or decrease in the voltage corresponding to the 
difference between the maximum voltage outputted 
from the second detector and the first control voltage is 
outputted to the tuner as the automatic gain control volt- 

20 age. Owing to such a construction, the receive switching 
between both broadcasts can be easily done by one 
switch. 

[0044] According to the automatic gain control circuit 
of the present invention, the voltage converting circuit 
25 comprises a first resistor, a second resistor and a tran- 
sistor. One end of the first resistor and the collector of 
the transistor are electrically connected to each other. 
The emitter of the transistor is grounded through the 
second resistor. The first control voltage is inputted to 
30 the other end of the first resistor and the second control 
voltage is inputted to the base of the transistor, whereby 
the automatic gain control voltage is outputted from the 
collector of the transistor. Thus, since mechanical switch 
means such as a relay or the like is not used, the switch- 
es jng between the AGC voltages can be done at low cost 
and without restrictions on an installation location of the 
automatic gain control circuit. 

[0045] While the present invention has been de- 
scribed with reference to the illustrative embodiment, 

40 this description is not intended to be construed in a lim- 
iting sense, various modifications of the illustrative em- 
bodiment will be apparent to those skilled in the art on 
reference to this description. It is therefore contemplat- 
ed that the appended claims will cover any such modi- 

45 fications or embodiments as fall within the true scope of 
the invention. 



Claims 

50 

1 . An automatic gain control circuit, comprising: 

a tuner capable of receiving broadcast signals 
of different systems and for amplifying an inter- 
55 mediate frequency signal according to an in- 

crease or decrease in automatic gain control 
voltage when the automatic gain control volt- 
age is inputted thereto and outputting the same 
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therefrom; 

a first detector for outputting a first control volt- 
. age increased as the level of the intermediate 
frequency signal increases, when the interme- 
diate frequency signal is inputted thereto; s 
a second detector for outputting a second con- 
trol voltage maximal when the intermediate fre- 
quency signal is not inputted thereto and re- 
duced as the level of the intermediate frequen- 
cy signal increases when the intermediate fre- io 
quency signal is inputted thereto; 
a selector switch for selecting either said first 
detector or said second detector as a destina- 
tion to output the intermediate frequency signal c 
according to the received broadcasts; and 15 
a voltage converting circuit for receiving said 
first control voltage and said second control 
voltage therein and thereby outputting the au- 
tomatic gain control voltage therefrom, 
wherein when the intermediate frequency sig- 20 
nal is inputted to said second detector, said 
second control voltage is outputted to said tun- 
er as the automatic gain control voltage, and 
when the intermediate frequency signal is in- 
putted to said first detector, a voltage increased 2s 
or decreased according to an increase or de- 
crease in the voltage corresponding to the dif- 
ference between said maximum second control 
voltage outputted from said second detector 
and the first control voltage is outputted to said 30 
tuner as the automatic gain control voltage. 

The automatic gain control circuit according to claim 
1 , wherein said voltage converting circuit comprises 
a first resistor, a second resistor and a transistor, 35 
and one end of said first resistor is electrically con- 
nected to the collector of said transistor and the 
emitter of said transistor is grounded via said sec- 
ond resistor, and said second control voltage is in- 
putted to the other end of said first resistor and said 40 
first control voltage is inputted to the base of said 
transistor, whereby said automatic gain control volt- 
age is outputted from the collector of said transistor. 
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(54) Automatic gain control circuit 

(57) Described herein is an automatic gain control 
circuit capable of performing switching between AGC 
voltages owing to a simpler configuration without having 
to use mechanical switch means as an AGC voltage se- 
lector switch and without any restriction on its installa- 
tion location and at low cost. The automatic gain control 
circuit comprises a tuner (1) for amplifying an IF signal 
according to an increase or decrease in AGC voltage 
and outputting it therefrom, a first detector (4) for in- 
creasing a first control voltage when the level of the IF 
signal is high, a second detector (6) for lowering a sec- 
ond control voltage when the level of the IF signal is 
high, a selector switch for selecting either the first de- 
tector or the second detector as a destination to output 
the IF signal, and a voltage converting circuit (8) for out- 
putting the corresponding AGC voltage therefrom. 
When the IF signal is inputted to the second detector, 
the second control voltage is outputted to the tuner, 
whereas when the IF signal is inputted to the first detec- 
tor, a voltage corresponding to an increase or decrease 
in the voitage corresponding to the difference between 
the maximum voltage outputted from the second detec- 
tor and the first control voltage is outputted to the tuner 
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